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Bacillus cereus as a pathogen and retention of medical
devices are risk factors for Bacillus bacteremia
M. Kamimura ∗, T. Kitazawa, Y. Yoshino, K. Tatsuno, K. Koike
The University of Tokyo, Tokyo, Japan
Background: Bacillus species are ubiquitous in environ-
ment. Positivity of blood cultures with these bacteria usually
are recognized as contamination, although several cases
have been reported as deﬁnite bacteremia. The aim of this
study is to evaluate the incidence, risk factors, antibiotic
susceptibilities and prognosis in Bacillus bacteremia.
Methods: From April 2003 to March 2008, all the adult
inpatients from whose blood culture was isolated Bacillus
species in the University of Tokyo Hospital were enrolled.
Clinical characteristics were retrospectively reviewed from
medical records. Deﬁnite bacteremia was deﬁned as the
following criteria; 1) two or more positive blood cultures
collected at the same day, 2) one positive blood culture and
positive cultures sampled from other sites, or 3) positive
blood cultures in continuous days. Other cases of posi-
tive blood cultures with Bacillus species were deﬁned as
indeﬁnite cases. Microbiological data including antibiotic
susceptibilities were also collected. Primary endpoint was
deﬁned as 30-day mortality.
Results: In all the 3094 cases of positive blood cul-
tures in the study period, 94 cases (3.0%) were due to
Bacillus species. Of the 94 positive blood culture cases
with Bacillus species, deﬁnite bacteremia were 22 cases
(23.4%) and indeﬁnite cases were 72 cases (76.6%). As
for clinical characteristics and microbiological data, only
two signiﬁcant factors were higher in deﬁnite bacteremia
cases than in indeﬁnite cases; retention of medical device
other than central venous catheters and Bacillus cereus as
a pathogen (45.5% vs. 13.2%; p = 0.001, 36.4% vs. 12.5%;
p = 0.010, respectively). In multivariate analysis, these fac-
tors were signiﬁcant for Bacillus bacteremia. (Odds ratio
(OR) 3.78; Conﬁdence Interval (CI) 1.10-13.0, OR 4.42;
CI 1.42-13.8, respectively). No statistical differences were
shown between the two groups in antibiotic susceptibilities,
the rate of the initial use of susceptible antibiotics and 30-
days mortality.
Conclusion: In cases of positive blood cultures with Bacil-
lus species, the rate of deﬁnite bacteremia was 23.4%.
Bacillus cereus as a pathogen and retention of medi-
cal devices were two signiﬁcant risk factors for Bacillus
bacteremia. Antibiotic susceptibilities and prognosis were
similar between deﬁnite bacteremia cases and indeﬁnite
cases.
doi:10.1016/j.ijid.2010.02.489
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Background: Identiﬁcation of the emm types of Group
Streptococcus (GAS) strains associated to invasive infec-
ions and acute pharyngitis from Mexico by the protein M
ene (emm) typing is crucial to evaluate the potential use-
ulness of the 26-valent candidate GAS vaccine developed in
he U.S.A. In the same way, RFLP patterns of other method
o type GAS strains such as Vir typing has been described
o have a high concordance with speciﬁc emm types, but
onsistency has not been proven.
Methods: Cross sectional study. We studied 101 GAS
trains isolated of patients with invasive (n = 32) and
on-invasive (n = 69) infections from three cities of
exico, during the 1999-2008 period. RFLP of the Vir
egulon (Vir typing) was performed using HinfI restric-
ion enzyme according with the technique described
y Gardiner et al. The M protein gene (emm) typing
f GAS was performed according with the CDC protocol
http://www.cdc.gov/ncidod/biotech/strep/protocols.html
escribed by Beall B.
Results: All the GAS strains were typeable by the M pro-
ein gene (emm) typing method. Analysis of the 101 GAS
trains with both techniques resulted in 33 Vir RFLP pat-
erns and 13 M protein gene (emm) types. Seven emm types
emm12, emm1, emm4, emm6, emm22, emm3, and emm59)
ccounted for 79% of the isolates. Other emm types (emm28,
mm11, emm49, emm75, emm77 and emm89) were isolated
ess frequently. In some cases, a single protein M emm type
esulted in several RFLP patterns by the Vir typing method.
ll but one (emm4) M protein emm gene types isolated were
ncluded in the 26-valent M protein-based vaccine described
y Hu, M and Dale J et al.
Conclusion: Although the number of GAS strains studied is
mall, the M protein gene (emm) typing resulted in the best
echnique for studying and comparing the genotypes of GAS
trains from this study and elsewhere. The fact that all the
AS strains studied was able to be typed by the M protein
ene (emm) method, and that all but one belonged to the
mm types included in the 26-valent M protein-based vac-
ine, seems to be promising for the potential of this vaccine
n Mexico.
oi:10.1016/j.ijid.2010.02.490
